3:4-benzpyrene were present in coal tar. The first attempt to identify 3:4 benzpyrene as a contaminant of the atmosphere was made by Hieger (1946) , who exposed non-fluorescing benzene to the air in London, and found that the fluid became fluorescent and showed spectral bands resembling those of benzpyrene. Kennaway and Kennaway (1947) as a result of their investigations of the incidence of cancer of the lung suggested that "The higher mortality from cancer of the lung in towns (Stocks), the low mortality in agricultural occupations, and the absence of a social gradient (Stevenson) showing a pH value of 10-0-10-3 were found to be most suitable.
3:4-Benzpyrene.-The commercial product contains a pale-blue-fluorescing impurity which is very strongly adsorbed on alumina. The sample used was purified by absorption on alumina, elution with benzene and recrystallization. Stock solution of benzpyrene: 10 mg. dissolved in 100 ml. benzene. Dilute solution, 1 ,ug./ml.: 1 ml. of stock solution diluted to 100 ml. with petroleum ether. Standard solutions were prepared by diluting 8, 6, 4, 2 and 1 ml. respectively to 10 ml. with petroleum ether. The solutions appeared to be quite stable.
The first attempts to separate benzpyrene from soot were based on the method described by Berenblum (1945) for the extraction of benzpyrene from coal tar. In the original method vacuum distillation of the suitable fraction of tar was followed by solution of the distillate in concentrated sulphuric acid. Attempts at vacuum distillation of benzene extracts of soot showed, however, that the composition of the soot extract was very different from that of coal tar. Evaporation of the benzene extract yielded a residue consisting mainly of non-volatile material, which appeared to decompose on distillation in vacuo with evolution of gas.
Direct sulphuric acid extraction of the crude tar extracted from soot was also unsuccessful, probably owing to considerable sulphonation. Moreover, recovery experiments, with microgram quantities, of pure benzpyrene from icecold sulphuric acid showed that considerable loss of the hydrocarbon occurred, and that the method was useless as a quantitative one for such small amounts.
Chromatographic adsorption was next tried. When an extract of soot was submitted to chromatographic separation, the characteristic fluorescence spectrum of benzpyrene was given by the appropriate eluate. Experiments with various samples of alumina showed that Spence's Type H alumina, containing adsorbed benzpyrene, could be washed freely with a mixture of benzene-petroleum ether (1:10) without elution, and that the benzpyrene was eluted only when the proportion of benzene was increased (3:10). Some fluorescent impurities remained in this eluate, but by suitable dilution with petroleum ether, spectra could be obtained showing benzpyrene bands reasonably free from background (Fig. 4 ). The benzpyrene content was then estimated by visual comparison with a set of standards ( Fig. 1 extracted without some part of the other hydrocarbons present. The material extracted amounted to 18 per cent of the soot. The extract was given a preliminary purification by passing it through a short column of alumina (14 x 25 mm.) and eluting with the same mixture of solvents. The solvent was then distilled off, the residue dissolved in 20 ml. of petroleum ether and adsorbed on a column of alumina (14 x 110 mm.). On developing with petroleum ether two purple bands were visible under ultra-violet light. The lower band was easily eluted with benzene-petroleum ether (1:10), while the upper could only be washed down when the benzene content of the eluting fluid was increased (3:10). This latter fraction is shown in Fig. 2 , as Eluate 4, total volume 58 ml. Continued elution with the same solvent resulted in an eluate (Fig. 2, Eluate 5 ), which on dilution (Fig. 3) gave a spectrum no longer identical with that of benzpyrene (Fig. 3, Eluate 5 diluted) . The difference is not due to any change of solvent (Chalmers, 1938) , as the eluting and diluting fluids for (4) and (5) were the same. Fifty-fold dilution of the 4th eluate (Fig. 4) gave a spectrum in which the intensity of the bands approximated to that of a benzpyrene standard containing 0-1 Lg./ml. Since this was the only fraction containing benzpyrene, the benzpyrene content of the original soot appeared, by this method, to be 290 mg./kg., or 0.029 per cent.
A series of analyses upon the same sample of domestic soot are shown in 
